Alcohol dependence (AD) and posttraumatic stress disorder (PTSD) are highly comorbid, yet limited research has focused on PTSD and daily drinking as they relate to self-appraised alcohol-related problems. In treatment contexts, patients' appraisals of alcohol-related problems have implications for assessment, intervention strategies, and prognosis. This study investigated the moderating effect of within-person (daily symptoms) and between-person (overall severity) differences in PTSD on the association between daily drinking and same-day alcohol-related problems. Participants with comorbid AD and PTSD (N ϭ 86) completed 1 week of Interactive Voice Recognition data collection, and logistic and ␥-adjusted multilevel models were used to estimate odds and magnitude of self-appraised alcoholrelated problems. Results revealed that both within-person and between-person PTSD moderated the association between number of drinks and severity of self-appraised problems. As within-person and between-person PTSD symptoms increased, there was a weaker association between number of drinks consumed and perceived alcohol-related problems. Contrasts further revealed that on nondrinking and light-drinking days, PTSD (both daily symptoms and overall severity) was positively associated with ratings of alcohol-related problems. However, PTSD was not associated with alcohol-related problems on heavier drinking days. In conclusion, more severe PTSD is associated with a less directly contingent relationship between drinking quantity and perceived alcohol-related problems. These findings suggest the importance of further investigations of this moderating effect as well as clinical treatment of comorbid AD and severe PTSD with functional analysis of drinking.
Alcohol use disorder (AUD) and posttraumatic stress disorder (PTSD) often co-occur. Among individuals with PTSD, AUD is quite common, with estimates of lifetime prevalence ranging from 22-75% and with population-level estimates at 42% (Grant et al., 2015; Jacobsen, Southwick, & Kosten, 2001; Pietrzak, Goldstein, Southwick, & Grant, 2011) . Similarly, individuals with lifetime AUD are at increased risk for lifetime PTSD (Goldstein et al., 2016) . Much of the impairment associated with comorbid PTSD and AUD manifests with regard to difficulties in relationships, occupational impairment, legal problems, and health concerns (Blanco et al., 2013; Drapkin et al., 2011) . For example, both PTSD and AUD increase the risk for health-related problems and all-cause mortality (Boscarino & Figley, 2009; Chwastiak, Rosenheck, Desai, & Kazis, 2010; Pacella, Hruska, & Delahanty, 2013) , and their comorbidity is associated with greater physical health concerns and lower quality of life than seen for those with one or the other disorder (Evren et al., 2011; Kaysen et al., 2008) . Although PTSD and AUD often exacerbate each other (Marshall et al., 2012; Oslin, Cary, Slaymaker, Colleran, & Blow, 2009; Wolitzky-Taylor, Bobova, Zinbarg, Mineka, & Craske, 2012) , limited research has addressed the interplay between PTSD symptoms, drinking, and alcohol-related problems.
There is evidence that PTSD symptomatology is associated with AUD severity in treatment-seeking populations, and moreover this effect is not explained by quantity of alcohol consumed. In a sample of treatment-seeking U.S. veterans, those with comorbid PTSD and AUD were compared with individuals with AUD alone (Fuehrlein, Ralevski, O'Brien, Jane, Arias, & Petrakis, 2014) . Although they had significantly fewer drinks per day and fewer heavy drinking days, participants with comorbid AUD/PTSD presented with significantly higher alcohol dependence scores (Fuehrlein et al., 2014) . As this finding suggests, those with comorbid PTSD have AUD symptoms that may not be completely contingent upon quantity of alcohol consumed. In another study of treatment-seeking veterans, despite having fewer years drinking and no difference in current drinking quantity/frequency, those with comorbid PTSD/AUD reported greater alcohol dependence (AD; Petrakis et al., 2006) . Taken together, these findings suggest that among individuals with AUD, comorbid PTSD may exacerbate alcohol's impact on alcohol-related problems.
Building upon cross-sectional evidence of elevated alcohol problems in those with comorbid PTSD/AUD, Gaher and colleagues (2014) used experience sampling to examine withinperson and between-person relationships between PTSD, drinking, and self-rated drinking problems. To examine daily and overall relationships with alcohol-related problems, it was necessary to statistically disaggregate effects of within-person PTSD and drinking (daily levels) from between-person PTSD and drinking (overall levels). In the study, within-person PTSD and drinking were assessed multiple times per day, and between-person PTSD was assessed by averaging each participant's responses over the 2 weeks of monitoring. The authors showed that after controlling for the effects of drinking, both within-person and between-person PTSD independently affect self-ratings of alcohol-related problems. Within-person daily PTSD symptoms were associated with increased alcohol-related problems reported later the same day after controlling for quantity of alcohol consumed. Similarly, those with more severe between-person PTSD tended to report more alcohol-related problems after controlling for alcohol consumption.
Despite evidence that PTSD affects alcohol-related problems after controlling for drinking quantity, it remains unknown whether PTSD moderates the relationship between drinking amount and perceived alcohol-related problems. If PTSD severity does have a moderating effect on the relationship between drinking quantity and selfratings of alcohol-related problems in treatment-seeking populations with comorbid PTSD/AUD, this could potentially affect PTSD/AUD treatment strategies. According to prevailing theoretical orientations to AUD treatment, behavior change is made possible in part through awareness and accurate assessment of alcohol-related problems (Donovan, 2003; Prochaska & Velicer, 1997) . For individuals entering alcohol treatment, the more accurate they are in their self-appraisal of their pretreatment alcoholrelated problems, the more positive their treatment outcome (Sawayama et al., 2012) . Given that those with unremitting PTSD fare worse in AUD treatment outcome (Read, Brown, & Kahler, 2004) , it is possible that PTSD contributes to this disparity by either exacerbating alcohol-related problems or disrupting accurate self-rating of alcohol-related problems.
The Present Study
While the aforementioned evidence clarifies that PTSD symptomatology adds unique variance to daily self-ratings of alcoholrelated problems, we currently do not know whether PTSD symptoms moderate the cross-sectional association between drinking behavior and self-reports of alcohol-related problems. Varying levels of daily and overall PTSD symptom severity may differentially interact with heavy and lighter alcohol consumption to inform alcohol-related problem ratings. Both within person daily levels of PTSD and between person overall levels of PTSD could interact with daily drinking amounts. Thus, the present study used pretreatment daily monitoring data from an experimental treatment study to test the hypothesis that the association between daily drinking and same-day alcohol-related problems varies as a function of within-person PTSD (same-day symptoms) and between-person PTSD (overall severity).
Method Participants
Study participants were adults with concurrent diagnoses of AD and PTSD who indicated a desire to decrease alcohol use as part of a larger brief intervention study registered through ClinicalTrials-.gov (Protocol #: NCT00760994). Briefly, study inclusion criteria were the following: (a) at least 18 years of age, (b) current AD diagnosis as defined by the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR; American Psychiatric Association, 2000), (c) alcohol use within the past 2 weeks, (d) current DSM-IV PTSD diagnosis, (e) capacity to provide informed consent, and (f) telephone access. Exclusion criteria were as follows: (a) history of delirium tremens or seizures, (b) opiate use or chronic treatment with opioid-containing medications during the past month, (c) Antabuse or naltrexone treatment, (d) alcohol withdrawal symptoms at initial consent, (e) acute suicidality/homicidality with intent/plan, or (f) psychosis.
See Simpson et al. (2014) , for further information on study participants and full inclusion/exclusion criteria. Data were excluded from the present analysis for participants with less than 50% adherence to daily monitoring to minimize nonresponse bias.
Ninety-two participants met the study entry criteria, and the final sample consisted of those who had at least 50% adherence on the daily monitoring protocol. Three participants were excluded because they did not complete monitoring days, and an additional three were excluded because they had less than 50% adherence on daily monitoring, yielding a final sample size of 86. Participants were on average 44.7 years of age (SD ϭ 11.0), and ages ranged from 21 to 63. Ethnic group breakdown was as follows: 43.0% African American, 39.5% European American, 4.7% Hispanic/ Latino, 4.7% American Indian, 1.2% Asian American, and 7.0% other ethnicity or missing. Almost half of the study sample was women (49.0%) and just over a quarter were veterans (25.6%). Only 13.1% were currently married, nearly a quarter were homeless (23.3%), and 12.8% were employed at least part-time, 10.5% were students, 45.3% were retired or disabled, and 31.4% were unemployed.
Procedure
Participants were recruited through newspaper advertisements and flyers. Participants completed an initial phone screen and then came into the lab where they provided written informed consent, underwent further screening for study inclusion, and a baseline assessment consisting of interview and self-report measures. They were compensated $30 for completing the baseline assessment. Participants received instruction on the telephone daily Interactive Voice Response (IVR) protocol. All study procedures were approved by the VA Puget Sound Health Care System Human Subjects Division Internal Review Board.
Participants completed self-report measures daily by calling a designated telephone number and answering prompts with IVR. Compliance was tracked automatically, and participants who did not call were personally contacted within two business days to collect data (10% of calls were collected verbally). Compensation was $1 for every completed day of monitoring, with a $10 bonus for seven consecutive monitoring days or a $7 bonus for six consecutive days. The time interval of IVR data collection was targeted for the 7 days before receipt of a brief intervention but this pretreatment baseline period ranged from 6 to 20 days because of scheduling difficulties. For additional information regarding procedures, see Simpson et al. (2014) .
For the 86 participants who completed IVR monitoring, available observations ranged from 4 to 16 days (M ϭ 7.3, SD ϭ 2.6), with 659 total possible observations for all participants. The final IVR dataset, including all entries with available outcome data, contained 620 daily observations.
Measures
Screening assessment. Inclusion and exclusion criteria were assessed with the following measures: Hamilton Depression Inventory to assess suicidality (Hamilton, 1960) ; Structured Clinical Interview for DSM-IV Axis I Disorders to assess alcohol dependence, opiate use, and psychotic disorder (First, Gibbon, Spitzer, & Williams, 1995) ; PTSD Symptom Scale-Interview Version (PSS-I) to ascertain past-month PTSD diagnosis (Foa, Riggs, Dancu, & Rothbaum, 1993); and Form-42 (adapted from Form-90; Miller & Del Boca, 1994) to ensure alcohol use within the past 2 weeks. For additional information regarding these measures, see Simpson et al., 2014 .
Baseline demographics. Participants were asked to identify age, gender, and veteran status as demographic covariates, and gender and veteran status were coded dichotomously (veteran status, 0 ϭ nonveteran, 1 ϭ veteran; gender, 0 ϭ male, 1 ϭ female).
Baseline PTSD. Participants were rated on baseline PTSD symptoms using the PSS-I, which is a 20-to 30-min, 17-item semistructured interview assessing DSM-IV symptoms of PTSD. The interviewer rates the severity of each symptom on a scale ranging from 0 (not at all) to 3 (5 or more times per week/very much), which yields a total score ranging from 0 to 51. The PSS-I shows excellent validity when compared to the ClinicianAdministered PTSD Scale (Foa & Tolin, 2000) . The PSS-I had good internal reliability in the current sample (␣ ϭ .81).
Daily IVR self-report. Participants self-reported alcohol intake, PTSD symptoms, and alcohol-related problems daily using IVR telephone monitoring. Day of week (weekday ϭ 0, weekend day ϭ 1) was also recorded. Use of daily self-report IVR minimizes recall bias and underreporting of drinks per day (Searles, Helzer, Rose, & Badger, 2002) .
IVR drinking. Participants were queried regarding the number of standard drinks consumed the day prior (beer, wine, and liquor, respectively). The number of each type of standard drink consumed each day was summed to yield a total drinks per day variable. Abnormally high values on this measure were verified verbally with participants. This methodology has been previously validated against retrospective self-report (Krenek, Lyons, & Simpson, 2016) .
IVR PTSD symptoms. As described in Simpson et al., 2014 , items assessing daily PTSD symptomatology were adapted from the PCL-C (King, Leskin, King, & Weathers, 1998) . Items included three re-experiencing symptoms (intrusive thoughts, nightmares, and upset because of reminders), two avoidance symptoms (avoidance of thoughts and feelings associated with event, avoidance of trauma reminders), three emotional numbing symptoms (loss of interest, feeling detached, and emotionally numb), and four hyperarousal symptoms (concentration problems, alertness/vigilance, exaggerated startle, and anger/irritability). Items were chosen based on those that load most strongly in factor analytic studies of PTSD (e.g., King et al., 1998; Krause, Kaltman, Goodman, & Dutton, 2007; Palmieri, Weathers, Difede, & King, 2007) and that were likely to vary daily. Participants indicated how bothered they were on the previous day by each symptom on 9-point scales ranging from 0 ϭ not at all to 8 ϭ all the time. Items were averaged to create a daily IVR PTSD severity score (␣ ϭ .94).
IVR alcohol-related problems. Self-appraised alcoholrelated problems were assessed with a single item, "Yesterday, to what extent did you experience any negative consequences or problems related to your drinking?" Participants indicated a response on a 9-point scale ranging from 0 ϭ none at all to 8 ϭ worse ever. This single-item method of assessing daily alcoholrelated problems was adapted from Searles and colleagues (2000) .
Data Analytic Approach
Missingness was assessed for any associations with key variables at the between-subjects level (gender, veteran status, ethnicity, and baseline PTSD severity), and the within-subject level (weekend/weekday). Given nesting within the IVR data (daily self-reports nested within person), multilevel modeling (MLM) was used to analyze the data. The continuous outcome variable, daily alcohol-related problems, was zero-inflated (48.2% of responses were 0) and overdispersed (M ϭ 2.16, SD ϭ 2.53), corresponding to a zero-inflated gamma distribution. As such, we modeled daily alcohol-related problems via a two-part analysis. First, we used logistic MLM to model the odds of reporting any alcohol-related problems on a given day as a function of whether or not alcoholic drinks were consumed that day and PTSD symptom severity. Then, we used gamma-adjusted MLM to model nonzero alcohol problem ratings as a function of number of alcoholic drinks consumed and PTSD symptom severity.
Given that PTSD symptom severity data were collected longitudinally over a period of several monitoring days, it was possible to disaggregate within-person and between-person effects of PTSD symptom severity on alcohol problems (Curran & Bauer, 2011) . To do so, we mean-standardized (i.e., z-scored) PTSD severity to statistically partial out effects of within-person daily PTSD symptoms opposed to overall, between-person PTSD symptoms over the entire monitoring period. Within-person PTSD severity was person-mean standardized (PMS) to capture the extent to which PTSD symptoms deviated from each participant's personal mean on each day of monitoring. In other words, PMS PTSD reflects how mild/severe the participants' PTSD symptoms were each day compared with their own personal average. We calculated between-person PTSD by grand-mean standardizing (GMS) each person's overall PTSD scores. GMS PTSD, therefore, quantified the relative severity of each participant's PTSD over the entire IVR monitoring period compared with others in the sample.
In each of the two models, we modeled the main effects of drinking and PTSD symptom severity on alcohol problems, and their interactions. 1 In the logistic analysis, we examined the crosslevel interaction between GMS PTSD (between-person differences in PTSD severity) and number of drinks consumed that day (Number of Drinks ϫ Overall PTSD). We also examined the withinlevel interaction between PMS PTSD (within-person differences in PTSD) and number of drinks consumed that day (Number of Drinks ϫ Daily PTSD). In the gamma model, we examined the interaction between GMS PTSD and number of drinks consumed that day (Number of Drinks ϫ Overall PTSD) as well as the interaction between PMS PTSD and number of drinks consumed that day (Number of Drinks ϫ Daily PTSD). In addition to these variables, veteran status, gender, age, time (days since beginning IVR monitoring), and weekend day versus weekday were covaried in both models. Logistic and gamma-adjusted MLM were conducted using PROC GLIMMIX, available in SAS (Version 9.4).
Results
Prior preliminary analyses did not yield any significant differences between those included (n ϭ 86) and excluded (n ϭ 6) from the analyses with regards to baseline demographic characteristics or baseline PTSD symptomatology (see Simpson et al., 2014) . Regarding missing IVR observations, there were no statistically significant patterns of missingness with regard to gender, veteran status, ethnicity, baseline PTSD severity, or weekend/weekday. At baseline, the average PSS-I score was 29.5 (SD ϭ 9.2). See Table  1 for within-person and between-person variable mean values and SDs for the entire monitoring period. As a preliminary step, we explored within-person and between-person variability in IVR PTSD symptoms over the monitoring period by calculating an intraclass correlation (ICC) for the normally distributed IVR PTSD variable (Hoffman & Stawski, 2009 ).The ICC (0.695) indicated that 69.5% of the variability in PTSD symptoms was at the between-person level and 30.5% of the variability was at the within-person level.
Results from the logistic and gamma multilevel models are displayed in Table 2 . According to the logistic model, the odds of reporting any alcohol-related problems increased when any alcohol was consumed, and individuals with higher between-person GMS PTSD severity were more likely to report having had an alcohol-related problem. Neither of the interactions between PTSD symptom level (PMS and GMS) and number of drinks consumed were significant.
Turning to the gamma model, the main effects of number of drinks consumed, daily PMS PTSD symptom scores, and betweenperson GMS PTSD severity were each positively associated with number of alcohol-related problems reported. These main effects were qualified by significant interactions. According to the Number of Drinks ϫ Daily PTSD interaction, the effect of number of drinks on alcohol-related problems varied as a function of daily PTSD level. At low levels of daily PTSD (1 SD below the mean) the multiplicative effect of each additional drink on self-reported problems was 2.03 (p Ͻ .001), whereas it was 1.87 (p Ͻ .001) at high levels of daily PTSD (1 SD above the mean). Contrasts in number of alcohol-related problems reported by daily PTSD level were most evident when few drinks were consumed. On days when more drinks consumed, there was less contrast in alcohol-related problems reported by daily PTSD level. There was a small effect of within-person daily PTSD on ratings of alcohol-related problems on nondrinking days (Cohen's d ϭ 0.25, p ϭ .024) and on light drinking days (defined as three drinks consumed; Cohen's d ϭ 0.24, p ϭ .045). There was no significant effect of withinperson PTSD on self-rated problems for heavy drinking days (defined as nine drinks consumed; Cohen's d ϭ 0.05, p ϭ .68).
The moderating effect of PTSD was even more pronounced in the Number of Drinks ϫ Overall PTSD interaction (see Figure 1) . According to that, the effect of number of drinks on alcohol-related problems varied as a function of overall PTSD severity level. As seen in Figure 1 , at low levels of between-person PTSD (1 SD below the mean), the multiplicative effect of each additional drink on self-reported problems was 2.29 (p Ͻ .001), whereas it was 1.65 (p Ͻ .001) at high levels of PTSD (1 SD above the mean).
1 Previously published findings from this dataset showed modest lagged effects of posttraumatic stress disorder (PTSD) on next-day number of drinks ). In the current study, additional models not presented in current results demonstrated that there were no lagged effects of PTSD on alcohol-related problems. We ran models of lagged effects of PTSD on alcohol-related problems (controlling for same-day PTSD) and found no lagged effects of intraindividually varying PTSD symptoms on alcohol-related problems in either the logistic (p ϭ .90) or gamma models (p ϭ .86).
Thus, the association between number of drinks consumed and self-rated alcohol-related problems was weaker for those with more severe between-person PTSD. The greatest contrasts in reported alcohol-related problems by individual differences in PTSD symptom level occurred on nondrinking days (Cohen's d ϭ 0.45, p Ͻ .001) and light-drinking days (Cohen's d ϭ 0.30, p ϭ .007). However, as the number of drinks increased, there was less of an effect of between-person differences in PTSD symptom level on number of alcohol-related problems reported. At high levels of drinking (i.e., nine drinks), there was a trend toward a small inverse association between PTSD severity and alcohol-related problems, but this effect was not significant (Cohen's d ϭ 0.16, p ϭ .13). Generally, at higher levels of between-person PTSD severity, there was a weaker association between quantity of alcohol consumed and self-rated alcohol-related problems.
Discussion
This study examined the daily effects of PTSD severity and alcohol consumption on alcohol-related problems among treatment-seeking men and women with co-occurring PTSD and alcohol dependence. Consistent with prior research (Gaher et al., 2014) , we found that daily variability in PTSD severity, overall between-person PTSD severity, and alcohol consumption were all broadly predictive of alcohol-related problems. Our research extends these findings by providing evidence for moderating effects of both overall PTSD severity and daily PTSD symptom variability on self-appraised alcohol-related problems. We found that on nondrinking days and moderate drinking days (three drinks consumed), greater daily within-person PTSD symptom severity was associated with greater alcohol-related problems. Additionally, compared with partici- a Aggregated mean of each participant's within-subject SD for all observations. b Daily PTSD was calculated by averaging all 12 items to yield a daily PTSD severity score. This score was then aggregated and averaged across observations to yield a person mean. Person means were aggregated and averaged to yield a grand mean. IVR ϭ interactive voice response; PTSD ϭ posttraumatic stress disorder. pants with lower overall between-person PTSD scores, participants with higher overall PTSD severity reported higher ratings of alcohol-related problems on nondrinking and moderate-drinking days. This pattern was not apparent, however, on heavier drinking days, when neither within-nor between-person PTSD were associated with degree of alcohol-related problems. Given the strength of the moderating effect of between-person PTSD, these results suggest that for those with more severe PTSD there is a less contingent association between how much they drink on a given day and the extent to which they report negative consequences from drinking on nondrinking and moderate-drinking days.
These results may help to shed light on the prior research indicating that treatment-seeking individuals with comorbid PTSD and AUD, compared with those with AUD only, report greater alcohol dependence severity despite comparable or lower levels of consumption (Fuehrlein et al., 2014; Petrakis et al., 2006) . In the present study, the weaker association between consumption and alcohol-related problems among those with higher levels of PTSD may be due in part to the bidirectional relationship between PTSD and negative coping strategies (Read, Griffin, Wardell, & Ouimette, 2014) , suggesting that those with higher levels of PTSD may engage in negative coping strategies that lead to negative alcohol-related experiences regardless of quantity of alcohol consumed. Similarly, individuals with high levels of PTSD may experience negative effects from even small amounts of alcohol given positive associations between impulsivity/emotion dysregulation, and problematic alcohol use among those with PTSD (Schaumberg et al., 2015; Tripp & McDevitt-Murphy, 2015) . It is noteworthy that among individuals with high levels of PTSD, the mean score for alcohol-related problems fell in the middle of the scale, suggesting that the weaker association between alcohol use and problems cannot be explained by a measurement ceiling effect.
It is also possible that alcohol craving or abstinence effects (i.e., withdrawal, hangover) were particularly detrimental to participants with higher PTSD on days with low or no alcohol use. Prior research has shown that the relationship between PTSD and alcohol-related consequences is mediated by alcohol craving , and that exposure to trauma cues is linked to increased alcohol craving (Coffey et al., 2002) . If those with higher PTSD have higher levels of craving on low-or nondrinking days, this could explain their self-rating of alcohol problems during days when they are not drinking as heavily. Indeed, both overall PTSD severity and daily increases in PTSD symptoms were associated with moderately high ratings of alcohol-related problems on nondrinking days. Additionally, experiences of hangover or alcohol withdrawal may be more aversive for those with severe PTSD, or conversely may temporarily exacerbate within-person PTSD symptoms.
Additionally, individuals with severe PTSD often have cognitive biases that may affect their accurate appraisal of alcoholrelated problems. A core component of the disorder is a tendency to view experiences in a negative light and appraise situations as inherently dangerous (Vythilingam et al., 2007) . Additionally, those with PTSD show memory bias toward trauma-and threatrelated stimuli (Paunovic, Lundh, & Öst, 2002) . Thus, a person with higher PTSD symptoms may recall a relatively minor incident that occurred after a single drink (e.g., an argument) as more distressing or problematic than someone with lower levels of PTSD. Similarly, this person may find it difficult to distinguish or attend accurately to the nuances between distinct incidences of varying importance or extremity, thus remembering them all with a similar valence. Additionally, given some particularly high responses with regards to drinking quantity, it is possible that memory bias also affected reporting of drinking patterns.
An interesting find was that the results indicated that betweenperson differences in PTSD more strongly moderated the association between alcohol consumption and problems than intraperson variability in PTSD. One possible explanation for this result is that the individual variability in PTSD severity was low. However, it is also possible that compared with daily PTSD, overall PTSD severity is a more sensitive marker for the negative impact of PTSD on functioning and perceived effects of alcohol use. This second explanation makes sense in the context of evidence for latent classes of PTSD that differ based upon overall, chronic symptomatology (e.g., Cloitre, Garvert, Weiss, Carlson, & Bryant, 2014; Galatzer-Levy, Nickerson, Litz, & Marmar, 2013) .
Amplified alcohol-related problems on nondrinking and moderate-drinking days among those with more severe PTSD could be an important factor in treatment for individuals with comorbid PTSD and AUD. For example, individuals with more severe PTSD who overestimate alcohol-related problems may feel greater motivation to seek out and adhere to treatment. On the other hand, this overestimation may lead to lower self-efficacy for treatment success, which could partially explain the poor treatment outcomes often seen for this group (Saxon & Simpson, 2015) . Additionally, this pattern of highly rated drinking problems on low-drinking days could be symptomatic of attentional biases that interfere with the accurate self-assessment that contributes to successful PTSD and AUD treatment (Donovan, 2003; Prochaska & Velicer, 1997) . In other words, if a patient's attentional bias causes them to consistently overestimate the role of alcohol in their life problems, this may interfere with their ability to make and achieve behavior change goals. Ulti- mately, treatment to address both PTSD and AUD may require interventions that support accurate assessment of drinking consequences either to increase motivation to engage in treatment or to clarify the impact of treatment as it (and its corresponding gains) occurs, or both. These results should be viewed in the context of some study limitations. First, findings from this study were specific to a treatment-seeking sample, who may already be making efforts to reduce alcohol consumption. Thus, findings may not generalize to individuals with comorbid PTSD/AUD who are not seeking treatment. Additionally, all measures were self-report, which increases the likelihood of misinterpretation and other biases. Also, alcoholrelated problems were assessed with a single item that asked about participants' subjective experience of problems rather than the number of problems or specific types of problems. Given that this measure did not specify whether problems were because of active use or because of withdrawal, a more detailed measure of alcoholrelated problems should be included in future studies. Measures also did not include consumption of other illicit substances, such as marijuana, opiates, cocaine, and methamphetamines. In addition, though only 1-day prior, retrospective reporting of PTSD symptoms, alcohol use, and problems, may have resulted in recall bias. However, questioning respondents at the end of the day would have increased the risk of missing consumption data and alcoholrelated problems occurring later in the evening or early morning. In addition, we were only able to monitor participants for 1 week before receipt of a brief intervention; future research should use a longer monitoring period to better assess within-person changes and to determine whether these findings are maintained across time. Furthermore, given our sample of treatment seeking individuals with comorbid PTSD and alcohol dependence, results must be generalized as such. However, a strength of the study is that the sample included both veterans and civilians with almost equal distribution across gender. Finally, future research should include comparison groups with other psychological disorders or alcohol dependence only to parse out the influence of PTSD-specific symptomatology.
Despite these limitations, the results of the present study could provide guidance for future investigations on this important topic, including examination of potential mediators. For instance, cognitive symptoms such as catastrophizing or negative rumination may explain the weaker association between consumption and problems for those with more severe PTSD, as discussed above. Alternatively, negative coping processes (e.g., avoidance and anger reactivity) that are common components of PTSD may be contributing to this effect by compounding or prolonging alcohol's effects. Additionally, gender may also moderate the effect of alcohol consumption and PTSD symptoms on self-ratings of alcohol-related problems. Further research should include consideration of coping mechanisms to increase our understanding of alcohol use and treatment in the context of PTSD.
